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Synopsis :

In driving a U-shaped sheet-pile, the compressive strength of the pile is a subject that
calls for a due consideration, although its complex shape of section presents some
difficulty. Nevertheless, it is liable to be ignored because the design and selection of
sheet pile are usually done merely on the basis of bending moment by earth or water
pressure. In this paper, the compressive strength of U-shaped steel sheet-pile is studied
theoretically and experimentally, while new computer programs are developed to
calculate sectional parameters of the shapes effective to the compressive strength. The
results are as follows: (1) In order to consider the buckling of U-shaped steel sheet-pile
as a column, it is insufficient to appreciate the compressive strength merely on the basis
of Euler's buckling load. As is shown in this article, the compressive strength should be
understood as a coupled buckling of torsion and flexure. This coupled buckling occurs
not only under eccentric load, but also under concentric load. (2) Ultimate strength of a
sheet pile in inelastic region is decided by the local buckling strength of the flange. This
leads to the importance of flange thickness accuracy, because the local buckling of a

plate is heavily affected by its thickness.
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Compressive Strength of U-shaped Steel Sheet-Pile
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Shigeru QOkata

Synopsis :

In driving a U-shaped sheet-pile, the comprassive strength of the pile is a subject that calls for a
due consideration, although its complex shape of section presents some difficulty. Nevertheless, it is
liable to be ignored because the design and selection of sheel pile are usnally done merely on the
basis ol bending moment by earth or water pressure.

In this paper, the compressive strength of U-shaped steel sheet-pile iz studied theoretically and
experimentally, while new cocmputer programs arc developed to calculste sectional parameters of the
shapes effective to the compressive strength.

The results are as follows:

(1) In order to consider the buckling of U-shaped steel sheet-pile as a column, it is insuiliclent to
appreciate the compressive strength merely on the basis of Euler’s buckling load. As is shown in
this article, the compressive strength should be understcod as a coupled buckling of torsion and
flexure. This coupled buckling cccurs not only under eccentric load, but also under concentric
load.

(2) Ultimate strength of a sheet pile in inelastic region is decided by the local buckling strength of
the flange. This leads to the lmportance ol ilange thickness accuracy, becauss the local buckling

ot a plate is heavily atfected by its thickness.
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Fig. 5 Eccentric load
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Table 1 Local buckling stress

Type . aeo (kg/mm?)
KSP-1I 61.0
KSP-T A 38.1
KSp-II 43.0
KSP-TIA 37.0
KSP-IV 48.2
KSP-IVA 36.8
KSP-VL ! 45.4

#e, is defined in eq. (22)
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KSP-TA (half section loaded)
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Photo. 3 Specimens at ultimate load (KSP-TA)
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Fig. 16 Section of specimen for local buckling
test (refer to Table 2)
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Table 2 Plate thickness and area of test specimen

No. 2 e

A
_______ oo fmmy) o (mmy o (em?y
c-1 8.92 4.79 40.1
c-2 9.08 5.83 43.2
C-3 9.28 6.45 45.3
C-4 9.12 7.95 48.4
C-5 8.75 8

.70 44.1

f“ Thickness of web plate
: Thickness of flange plate
A : Area

W
FARBEEORMEILE T Po=00-A & 2Hh
ERFIEPy =0y AD A Lo Fig, 18 1250
fo. CORF, FEEREAY e P LT A
.7 3RO EHEGC- 1R
Csﬁt%&mmﬁmzv//J%%oﬁ%%f
Vi, EFBLE L RERME L OEAKE ATV D,
AR ASERIE T ITR R TV B 2 T,
4-1THR NI L 5 @R CHEET L 4804 5
efFiRer & LTz, Fig. 17T © P-6 Mo 1’&%75\
BUEFER LT AP L Dok, Po=oo Al %300
1% &, Fig. 18 ORFEH T/RTIE 22 78 &5 5
Do T Po MEBUWIEBREEE AR5 L
Tod, ZOL3E, WEMoEis LCoEs
WHRAEETHo b ko, e CcoRDE

Photo. 4 Specimen at ultimate load

BEIE fA e 0 BN A2 AT ED

LA, Fig. 18 o P, i - Pv g %it
AR A X 9, BIFEORE/NT L5 HE
SREEOIR TV, W ERERT R L b & Ry i
WM T AL L il K E s,
Tkt RMO L S EROTRER Y 7Y
TORMER S UM, R T o) b
MW7 5 v O EAREHEBTLL D LA
Bz La,

180) -
L
z M0 AT nf sertion
—.__L L Yield suress
E &l daocal buckling stress
= 120]- defined in g 22
2 Tl Loeal buekling stress
A tlefined in e 23
2 10
8-
| . : |
5 6 7 8 4

Thickness of (lange p

ate £, omme
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